containing an antibody or antigen conjugated to latex particles. [5] [6] [7] [8] LTIA is a simple, rapid, and highly sensitive assay that can be performed using automated systems for high-throughput immunoassay analysis. In order to develop and engineer the latex reagent, an understanding of the physical properties of the latex particles, antibodies, and antigens is important, but there have been few studies on an antigen and its antibody during the latex agglutination reaction. LTIA for CRP measurement has been claimed to solve problems associated with CRP detection by providing higher sensitivity and specificity.
We have evaluated the CRP concentration by targeting the whole protein.
In the present study, we determined CRP levels by targeting of small peptide fragments of the CRP epitope using monoclonal antibodies (MoAbs), and we evaluated the interaction of antigen-antibody reactive sites and latex agglutination to detect low concentrations of CRP. Oriental Yeast (Tokyo, Japan). This was used in the screening of hybridoma cells for the production of monoclonal antibodies. Five CRP fragments were prepared by the production of recombinant CRP fragments a method described below for epitope analysis.
Materials and Methods

CRP
Anti-CRP polyclonal antibody and the F(ab') 2
fragment. Anti-CRP polyclonal antibody was produced by Immuno Probe (Saitama, Japan) The specific F(ab') 2 fragment was prepared by pepsin digestion, as previously described.
9)
Production of monoclonal antibodies (MoAbs). All study participants provided written informed consent prior to participation in this study.
Results and Discussion
Characterization of monoclonal antibodies produced by established hybridomas
MoAbs produced from hybridoma cells were screened by 
Epitope analysis
Protein epitopes are generally present in the areas of a protein that exhibit spcific characteristics, including hydrophilicity, 12, 13) solvent accessibility, 14) mobility, 15, 16) and the presence of protrusions. 13) In addition, epitopes are commonly 5-10 amino acid residues containing loops and/or protruding regions. 17, 18) The hydrophilicity plot for the prediction of protrusions from the protein sequences can be measured by a simple method. 13 ) Hydropathy analysis of CRP in this study was performed by the 19) since it was anticipated that hydrophilic epitopes would be present in CRP. We mapped epitope locations using the five CRP fragments. Hence, we hypothesized that these epitopes represent specific antigen sites.
LTIA for titration of the MoAb and oligoclonal antibody
Three latex reagents with MoAb were used to quantify the CRP antigen by LTIA. The immunoreactivity curve of the latex agglutination rates using the various antibodies is shown in Fig. 3 . We found that the reaction rates increased with the concentration of CRP antigen in an approximately linear fashion. The reactivity of these reagents was ranked in the following order: MoAb 5 > MoAb 8 > MoAb 7. This order of reactivity observed for the latex agglutination tests was found to be the same as Cross-reactive site with heat shock protein 60. 20) Site similar to pentraxins in other species. that for the ELISA tests. The detection limit, which was calculated as the concentration equivalent to 3 standard deviations above the mean signal from 10 replicates of the zero standard, was calculated at 10 ng/ml.
Further, we prepared two types of latex reagent. First we mixed the two above-mentioned latex reagents together to form "mixed latex reagents," and combined these suspensions with CRP (Fig. 4) . Then latex reagents were prepared using two MoAbs at a total antibody concentration of 100 μg/ml, and the latex reagent with two antibodies as the oligoclonal antibody were reacted with the CRP antigen (Fig. 5) . The sensitivity of the latex reagents containing MoAb 5 was found to be the highest, and the latex reagents with the oligoclonal antibody were more sensitive than the mixed latex reagents. The lower limit of CRP antigen detection, which was defined by the mean 3 SD method, was calculated as 10 ng/ml for the mixed latex reagents and 5 ng/ml for the latex reagent containing the oligoclonal antibody. When MoAbs for two different epitopes were used, the resulting latex reagent exhibited higher sensitivity than the MoAbs for two nearby epitopes.
We suggest that latex reagents can be further increased in sensitivity through the use of MoAbs directed against remote epitopes.
Measurement of CRP levels in clinical samples
The CRP concentration in type-2 diabetes patients who were not receiving insulin treatment was determined by LTIA using LPIA ACE CRP-H II reagents and latex reagents containing IgG polyclonal antibody, F(ab') 2 polyclonal antibody, or MoAb 5, 7, or 8. The results revealed that the latex reagent combined with the polyclonal F(ab') 2 antibody exhibited a 1:1 correlation with the LPIA ACE CRP-H II reagent (Fig. 6 ). In the specimen assay, the measurement was undertaken using polyclonal F(ab') 2 reagent to prevent any non-specific activities of the reagent. This method of comparison demonstrated that the use of MoAb reagents yields results similar to those obtained using polyclonal antibody F(ab') 2 reagents. These findings indicate that we improved the sensitivity and specificity of CRP concentration assessment using specific MoAbs .
Conclusion
In the present study, we developed four novel constructed using these MoAbs were found to be highly sensitive. Moreover, the latex reagents, containing a cocktail of MoAbs specific for different epitopes, were also found to be highly sensitive. The lower limit of detection of CRP antigen, which was defined using the We suggest that latex reagents can be increased in sensitivity and specificity through the use of MoAbs directed against remote epitopes. The results from this study might also prove to be applicable to additional substances such as interleukin, etc.
